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chip is very smooth resulting in a 
weak mechanical bond and any delamination or| 
cracking of the epoxy between the 
chip and heat 3£££<i^££ causes a critical 
"reduction in heaT'Transf er from the 
chip which greatly increases the chip 
temperature. When this structure is 
subjected to storage at 130. degree. C. for | 
1000 hours then thermal cycling of 
0 to 100. degree. C. for 1,500 cycles, then | 
-25 to 125. degree. C. for 400 
cycles, then -40 to 140. degree. C. for 300 § 
cycles required to prove the 
reliability of joints between these 
materials, common epoxies quickly fail 
(delaminate) . The applicants have 
discovered that with proper treatment a 
joint between silicon and nickel plated 
copper of either silicone adhesives 
(e.g. TC3280G) or f lexible-epoxy adhesives 
(e.g. ABLEBOND 8971 and EG 7655) 
reliably meet the thermal cycling 
requirements of this test. 

(23) FIG. 6 shows a direct chip attach 
module DCAM 300. Flip-chip 302 is 
attached to a multi-layer fiberglass epoxy 
substrate 304. Eutectic solder 306 

is deposited (by hot air soldering and 
leveling (HASL) , solder-on-chip, solder 
inject, by transfer from a stainless steel | 
decal) to connect between high 
temperature solder bumps 308 (e.g. 95/5% £ 
Pb/Sn alloy) on the bottom of the chip | 
and copper pads 310 on the top surface of 
the substrate. 

(24) Copper pads 312 on the carrier 
substrate are positioned to connect to 
copper pads on an interconnect structure 
(organic circuit board as in FIGS. 2 

and 5) . Solder 314 may be provided on pads | 
312 for reflow soldered attachment. 
Alternatively, solder may 




Improved mechanical strength can be 
obtained for heat spreaders which extend 
significantly past the limits of the 
chij: by encapsulating between the heat 
spreader at 324 and substrate 304 using 



epoxy adhesives, silicone adhesives, or morel 
preferably f lexible-epoxy. 

(25) FIG. 7 shows a computer network 
embodiment of the information handling 
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alumina ceramic; 



Claims Tent - CLTX (17) 




Claims Text - CLTX (32) : 

the depositing of silic 
includes filling the space around th 
semiconductor chips between the heat 
and the wiring surfaces with the 



Claims Text - CLTX (50) : 

wherein depositing the silicone adhesive 
comprises depositing the adhesive 
between the heat sink and multiple 
semiconductor chips. 



Claims Text - CLTX (56) : 

13. The method according to claim 1, 
wherein depositing the silicone 
adhesive comprises depositing 'the silicone 
adhesive around the semiconductor 
chips between the heat sinks and the 
conformal coating. 



Claims Text - CLTX (58) : 

filling the silicone adhesive with 
particles of alumina ceramic. 



Claims Text - CLTX (60) : 

filling the silicone adhesive with 
particles of aluminum metal. 



Claims Text - CLTX (62) : 

selecting a one part silicone adhesive . 



Claims Text - CLTX (82) : 

30. The method according to claim 1, 
wherein depositing the silicone 
.?i?.|}.?.?.i.y® includes filling the space around 
the semiconductor chip between the 
heat sink and the wiring surface with the 
silicone adhesive. 



Claims Text - CLTX (106) : 

depositing ^] : ^SJ^I^:...3!^Jf:^:X^ which is not| 
fully cured between ~b¥ck "Surfaces 
of semiconductor chips and the heat sinks at| 
respective windows; 
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microelectronic 
layer of elastl 
the recess 34. 



(7) 



The lid 




cap 50 having a recess 52 adapted to 
receive the base 14 . The recess 52 is 
defined by four side walls 54 and a base 
wall 56. The base wall 56 has a central 
opening 57 that is adapted to receive 
the second layer of elastomer gel 22. The 
side walls 54 define a close 

tolerance fit with the side walls 36 of the § 
base 14 and include a continuous 
rib 58 that snap fits into a continuous 
groove 60 formed in the side walls 36. 
It should be understood that the snap fit 
rib and groove 58, 60 are shown 
simply to illustrate a releasable 
connection, and that any suitable form of 
releasable connection between the lid 20 and| 
the base 14 may be utilized. | 
Further, while it is preferred that the lid | 
20 be releasably connected to the | 
base 14, it may be acceptable in some 
applications to form a permanent 
connection between the lid 20 and the base 
14, using any known form of 

permanent connection that is appropriate forf 
the application. While the lid 20 
may be of a multi-piece construction and 
formed from any suitable materials, it 
is preferred that the lid 20 be a unitary 
construction molded from a suitable | 
polymer having low dielectric properties, | 
such as PEI or PEEK. I 




Ixperience has shown that 
the thermal conductivity of such elastomer 
gels is comparatively insensitive to 
compression force, thereby providing 
acceptable thermal conductivity at their 
interfaces with other surfaces without 
requiring large compression forces. 
This is due, in part, to the inherent 
surface wetting capabilities of such 
elastomer gels. It is highly preferred that 
the thermal conductivity of the 
second layer of elastomer gel 22 be enhanced||| 
by using alumina, boron nitride, 
or aluminum nitride additives. It is also 
highly preferred that these 
additives be 60% to 80% by volume of the 
elastomer gel to optimize the thermal 
conductivity of the second layer of 
elastomer gel. 



(9) 



The electrical contacts 22 are shown 
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